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ENHANCING STUDENTS’ CRITICAL THINKING THROUGH NASA 
SCIENCE AS INTERACTIVE MULTIMEDIA IN LEARNING SOLAR 
SYSTEM 
 
Nurul Azizah Al Mar’ Ati 
International Program on Science Education 
Universitas Pendidikan Indonesia 
 
ABSTRACT 
Science and technology advancement in the 21st Century requires several life skills that 
everyone must learn, one of which is Critical Thinking. Critical thinking skill is often defined 
as a process of metacognitive which consists of several sub-skills (e.g., analysis, inference, and 
evaluation) that increase the chances of solving a problem or producing a logical conclusion to 
an argument. This research attempted to implement NASA Science as Interactive Multimedia 
to enhance students' critical thinking in learning Solar System. Interactive Multimedia is 
student-centered, allowing students to play an active role in deciding how to learn to promote 
the critical thinking skills of students. This study used a pre-experimental method with one 
group pretest-posttest design. The sampling used was convenience sampling, which 
participated in 42 7th grade students of a private school in Bandung. The Objective Test was 
used as a research instrument for both pretest and posttest. These test items were designed 
according to Facione's indicators of Critical Thinking Skills. Based on the analysis result, the 
value of <g> is 0.48. According to the Wilcoxon Signed Rank Test, the hypothesis in this 
research was accepted. The value of Asymp. sig. (2-tailed) is 0.00, with a sig. α = 0.05. Thus, 
the result of this research shows that: There is an enhancement of students' critical thinking 
after using NASA Science in learning Solar System. 
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MENINGKATKAN KETERAMPILAN BERPIKIR KRITIS SISWA 
MELALUI NASA SCIENCE SEBAGAI MULTIMEDIA INTERAKTIF 
DALAM PEMBELAJARAN TATA SURYA 
 
Nurul Azizah Al Mar’ Ati 
International Program on Science Education 
Universitas Pendidikan Indonesia 
 
ABSTRAK 
Kemajuan sains dan teknologi di abad 21 membutuhkan beberapa keterampilan hidup yang 
harus dipelajari oleh setiap orang, salah satu di antaranya adalah Berpikir Kritis. Keterampilan 
berpikir kritis cenderung didefinisikan sebagai proses metakognitif yang terdiri dari beberapa 
sub-keterampilan (seperti analisis, inferensi, dan evaluasi) yang meningkatkan peluang suatu 
individu dalam memecahkan suatu masalah atau menghasilkan kesimpulan logis terhadap 
suatu argumen. Penelitian ini mengimplementasikan NASA Science sebagai Multimedia 
Interaktif untuk meningkatkan pemikiran kritis siswa dalam mempelajari Tata Surya. 
Multimedia Interaktif berpusat pada siswa, memungkinkan siswa untuk memainkan peran aktif 
dalam memutuskan bagaimana belajar untuk mendorong keterampilan berpikir kritis siswa. 
Penelitian ini menggunakan metode pre-experimental dengan one group pretest-posttest 
design. Pengambilan sampel yang digunakan adalah convenience sampling dengan partisipan 
42 siswa kelas 7 dari salah satu sekolah swasta di Bandung. Tes Objektif digunakan sebagai 
instrumen penelitian untuk pre-test dan post-test. Item-item tes ini dirancang sesuai dengan 
indikator Kemampuan Berpikir Kritis Facione. Berdasarkan hasil analisis, nilai <g> yang 
didapat adalah 0.48. Menurut Wilcoxon Signed Rank Test, hipotesis dalam penelitian ini 
diterima berdasarkan nilai Asymp. sig. (2-tailed) yang menunjukkan 0,00 dengan sig. α = 0.05. 
Dengan demikian, hasil penelitian ini menunjukkan bahwa: Adanya peningkatan berpikir kritis 
siswa setelah menggunakan NASA Science dalam mempelajari Tata Surya. 
 






Nurul Azizah Al Mar’ Ati, 2020 
ENHANCING STUDENTS’ CRITICAL THINKING THROUGH NASA SCIENCE AS INTERACTIVE 
MULTIMEDIA IN LEARNING SOLAR SYSTEM 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
TABLE OF CONTENTS 
 
APPROVAL SHEET ..................................................................................................... i 
DECLARATION .......................................................................................................... ii 
ABSTRACT ................................................................................................................. iii 
PREFACE ..................................................................................................................... v 
ACKNOWLEDGEMENT ........................................................................................... vi 
TABLE OF CONTENTS ............................................................................................ vii 
LIST OF TABLES ....................................................................................................... ix 
LIST OF FIGURES....................................................................................................... x 
LIST OF APPENDICES .............................................................................................. xi 
CHAPTER I INTRODUCTION ............................................................................... 1 
1.1 Background..................................................................................................... 1 
1.2 Research Problem ........................................................................................... 5 
1.3 Research Question .......................................................................................... 5 
1.4 Limitation of Problem .................................................................................... 5 
1.5 Research Objective ......................................................................................... 6 
1.6 Research Benefit ............................................................................................. 6 
1.7 The Organization of Research Paper .............................................................. 7 
CHAPTER II LITERATURE REVIEW .................................................................... 9 
2.1 Interactive Multimedia ................................................................................... 9 
2.2 NASA Science as Interactive Multimedia .................................................... 10 
2.3 Critical Thinking Skills ................................................................................ 17 
2.4 Solar System ................................................................................................. 20 
2.4.1 Analysis of Material ................................................................................... 20 
2.4.2 Solar System Topic Description................................................................. 21 
2.5 Relevant Research ........................................................................................ 31 
CHAPTER III RESEARCH METHODOLOGY .................................................. 34 




Nurul Azizah Al Mar’ Ati, 2020 
ENHANCING STUDENTS’ CRITICAL THINKING THROUGH NASA SCIENCE AS INTERACTIVE 
MULTIMEDIA IN LEARNING SOLAR SYSTEM 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
3.2 Research Design ........................................................................................... 34 
3.3 Population and Sample ................................................................................. 34 
3.4 Operational Definition .................................................................................. 35 
3.5 Assumption ................................................................................................... 35 
3.6 Hypothesis .................................................................................................... 36 
3.7 Research Instrument ..................................................................................... 36 
3.7.1 Observation Sheet ...................................................................................... 36 
3.7.2 Objective Test ............................................................................................ 36 
3.7.3 Questionnaire ............................................................................................. 40 
3.8 Instrument Analysis Result........................................................................... 42 
3.8.1 Data of Students’ Critical Thinking Skills ................................................. 42 
3.8.2 Data of Students’ Impression toward NASA Science................................ 44 
3.9 Research Procedure ...................................................................................... 45 
CHAPTER IV RESULT AND DISCUSSION ...................................................... 48 
4.1 Research Result and Discussion ................................................................... 48 
4.1.1 Implementation of NASA Science as Interactive Multimedia ................... 48 
4.1.2 Students’ Critical Thinking Skills .............................................................. 57 
4.1.3 Students’ Impression on NASA Science Multimedia ................................ 68 
CHAPTER V CONCLUSION AND RECOMMENDATION ............................ 75 
5.1 Conclusion .................................................................................................... 75 
5.2 Recommendation .......................................................................................... 75 







Nurul Azizah Al Mar’ Ati, 2020 
ENHANCING STUDENTS’ CRITICAL THINKING THROUGH NASA SCIENCE AS INTERACTIVE 
MULTIMEDIA IN LEARNING SOLAR SYSTEM 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
LIST OF TABLES 
Table 2.1 The Five Basic of Critical Thinking Skills ................................................. 17 
Table 2.2 Core Competence and Basic Competence of Solar System ........................ 20 
Table 3.1 One Group Pretest-Posttest Design ............................................................. 34 
Table 3.2 Blue Print of Critical Thinking Objective Test ........................................... 37 
Table 3.3 Interpretation of Validity Score .................................................................. 38 
Table 3.4 Interpretation of Reliability Score............................................................... 38 
Table 3.5 Interpretation of Difficulty Level ................................................................ 39 
Table 3.6 Interpretation of Discriminating Power ...................................................... 40 
Table 3.7 Questionnaire of Students’ Impression ....................................................... 41 
Table 3.8 The Recapitulation of Test Item Analysis................................................... 42 
Table 3.9 Interpretation of Students’ Impression Value ............................................. 45 
Table 4.1 Implementation of NASA Science Multimedia .......................................... 49 
Table 4.2 Result of Normality Test on Students’ Critical Thinking ........................... 58 
Table 4.3 Statistic Test of Students’ Critical Thinking ............................................... 59 
Table 4.4 N-Gain Score of Critical Thinking Aspects ................................................ 64 
Table 4.5 Students’ Impression in Learning Solar System by using NASA Science . 69 
Table 4.6 The Result of Satisfaction Aspect ............................................................... 69 
Table 4.7 The Result of Media Aspect........................................................................ 70 





Nurul Azizah Al Mar’ Ati, 2020 
ENHANCING STUDENTS’ CRITICAL THINKING THROUGH NASA SCIENCE AS INTERACTIVE 
MULTIMEDIA IN LEARNING SOLAR SYSTEM 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
LIST OF FIGURES 
Figure 2.1 The Version Development of Solar System Exploration .......................... 10 
Figure 2.2 The Version Development of Space Place ................................................ 11 
Figure 2.3 The Interface of Solar System Exploration ............................................... 12 
Figure 2.4 The Overview of Mercury by NASA Science ........................................... 13 
Figure 2.5 The Information of Mercury ...................................................................... 13 
Figure 2.6 Things to Know about Mercury ................................................................. 14 
Figure 2.7 In Depth about Mercury............................................................................. 15 
Figure 2.8 Size Comparison of Mercury ..................................................................... 15 
Figure 2.9 The Inteface of NASA Space Place ........................................................... 16 
Figure 2.10 Moon Phases ............................................................................................ 29 
Figure 2.11 Solar Eclipse ............................................................................................ 30 
Figure 2.12 Lunar Eclipse ........................................................................................... 31 
Figure 3.1 Research Procedure Scheme ...................................................................... 47 
Figure 4.1 Average Score of Pre-Test and Post-Test on Students’ Critical Thinking in 
Learning Solar System ................................................................................................ 60 
Figure 4.2 How NASA Science Formulated Question to Engage Critical Thinking.. 62 
Figure 4.3 How NASA Science Involves Students to Inference Data of Rotational 
Period into a Graph ..................................................................................................... 63 
Figure 4.4 N-Gain Score of Critical Thinking Aspects............................................... 65 
Figure 4.5 Test Item Question of Interpretation.......................................................... 66 
Figure 4.6 How NASA Science Involves Students to Interpret Information from a 
Diagram ....................................................................................................................... 66 
Figure 4.7 Test Item Question of Analysis ................................................................. 67 
Figure 4.8 Moon Phases on NASA Science Multimedia ............................................ 68 
Figure 4.9                                                                                                                 





Nurul Azizah Al Mar’ Ati, 2020 
ENHANCING STUDENTS’ CRITICAL THINKING THROUGH NASA SCIENCE AS INTERACTIVE 
MULTIMEDIA IN LEARNING SOLAR SYSTEM 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
LIST OF APPENDICES 
Appendix A.1 Lesson Plan .......................................................................................... 86 
Appendix A.2 Worksheet ............................................................................................ 97 
Appendix B.1 Form of Validation ............................................................................ 109 
Appendix B.2 Observation Sheet .............................................................................. 112 
Appendix B.3 Instrument of Students’ Critical Thinking ......................................... 120 
Appendix B.4 Questionnaire of Students’ Impression toward NASA Science ........ 156 
Appendix C.1 Recapitulation of Students’ Critical Thinking ................................... 158 
Appendix C.2 Recapitulation of Students’ Impression toward NASA Science ....... 160 
Appendix D.1 Research Implementation Letter........................................................ 166 
Appendix E.1 Review Form ...................................................................................... 168 
Appendix E.2 Thesis Revision Form ........................................................................ 169 
  
 
